Cysteine protease inhibitors: from evolutionary relationships to modern chemotherapeutic design for the treatment of infectious diseases.
Cysteine proteases are one of the largest groups of proteases and are involved in many important biological functions in all kingdoms of life. They are virulence factors of a range of eukaryotic, bacterial and viral pathogens and are involved in host invasion, pathogen replication and disruption of the host immune response. Their activity is regulated by a range of protease inhibitors. This review discusses the various families of cysteine protease inhibitors, their different modes of inhibition and their evolutionary relationships. These inhibitors as well as the recent discovery of propeptide and propeptide-like inhibitors provide insights into the structures that are important for particular inhibitory mechanisms, thus forming the foundation for the design of future therapeutics.